Introduction {#sec1}
============

The rich chemistry of diazo compounds has been extensively explored and has found useful applications in organic synthesis.^[@ref1]−[@ref8]^ Transition metal-catalyzed reactions of diazo compounds can generate metal--carbene species that undergo diverse conversions,^[@ref9]−[@ref21]^ such as addition,^[@ref22]−[@ref24]^ insertion,^[@ref25]−[@ref28]^ 1,3-dipolar cycloaddition,^[@ref29]^ rearrangement,^[@ref30]^ cyclization reactions,^[@ref31]^ C--H activation,^[@ref32]−[@ref34]^ and diazotransfer reaction.^[@ref35]−[@ref38]^ Cyclic 2-diazo-1,3-diketones are stable diazo compounds and polar substrates with high dipole moments. They are easily obtained from the reaction of arylsulfonyl azides and cyclic 1,3-diketones under mild conditions. Recently, Rodriguez's group has reported a number of reactions of the microwave-assisted Wolff rearrangement of cyclic 2-diazo-1,3-diketones,^[@ref39]−[@ref47]^ and Lee's group has reported the synthesis of oxotetrahydrobenzoxazoles and highly functionalized furans via 1,3-dipolar cycloadditions of rhodium carbenoids with nitriles and terminal alkynes.^[@ref48],[@ref49]^ In addition, cyclic 2-diazo-1,3-diketones have other active sites, including carbonyl and *ortho*-hydrogen of the carbonyl group. So, it is essential to develop new reactions of cyclic 2-diazo-1,3-diketones that occur under transition-metal catalysis to enrich the organic reactions of diazo compounds.

As a privileged fragment, the benzo-1,3-oxathiole core is a ubiquitous subunit in a variety of important heterocyclic compounds with remarkable pharmaceutical or biochemical activities.^[@ref50]−[@ref52]^ Among them, 2-iminobenzo-1,3-oxathioles are an important class of benzo-1,3-oxathiole derivatives for the potential pharmaceutical or biochemical activities of their derivatives.^[@ref53],[@ref54]^ The importance of 2-iminobenzo-1,3-oxathioles has stimulated the development of efficient methods for their synthesis.^[@ref55]−[@ref58]^ However, there are still few approaches for their synthesis including a copper-catalyzed tandem reaction of *ortho*-iodophenols and isothiocyanates,^[@ref59]−[@ref61]^ a rhodium(II)-catalyzed reaction of α-diazocarbonyl compounds with isothiocyanates,^[@ref56]^ Rh(II)-catalyzed denitrogenative reactions of 1-sulfonyl-1,2,3-triazoles with isothiocyanates,^[@ref58]^ and \[4 + 1\] cycloaddition of *ortho*-thioquinones with isocyanides.^[@ref54]^ These available synthetic approaches generally suffer from narrowed substrate scopes, the requirement of organoligands, and relatively low efficiencies associated with the tedious multistep manipulation, which has limited their further applications. Therefore, the development of concise and efficient methods for these heterocyclic motifs is very necessary.

During our ongoing studies on the transition metal-mediated synthesis of heterocyclic compounds,^[@ref62]−[@ref66]^ we found that the 1,3-oxathiole skeleton could be efficiently prepared by the Rh~2~(OAc)~4~-catalyzed reaction of cyclic 2-diazo-1,3-diketones with the C=S double bond. In this study, we report an efficient synthesis of 2-arylimino-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-ones via a Rh~2~(OAc)~4~-catalyzed reaction under mild conditions in good to excellent yields ([Scheme [1](#sch1){ref-type="scheme"}](#sch1){ref-type="scheme"}).

![Synthesis of 2-Arylimino-1,3-oxathioles via a Rh~2~(OAc)~4~-Catalyzed Reaction of Cyclic 2-Diazo-1,3-diketones and Aryl Isothiocyanates](ao-2016-002959_0002){#sch1}

Results and Discussion {#sec2}
======================

In our preliminary experiments, 2-diazo-5,5-dimethylcyclohexane-1,3-dione **1a** and 1-isothiocyanato-4-methoxybenzene **2a** were chosen as the model substrates to optimize the reaction conditions, and the results are given in [Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}. The reaction yield was significantly improved when the Rh catalyst was used ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entries 1--8). Among those, Rh~2~(OAc)~4~ gave a better yield ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entry 7). Several other solvents, including protic solvents and aprotic solvents, were screened, but inferior yields were obtained; the results are summarized in [Table S1](http://pubs.acs.org/doi/suppl/10.1021/acsomega.6b00295/suppl_file/ao6b00295_si_001.pdf). When acetone was used as a solvent, the desired product was obtained in 55% yield ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entry 7). Thus, acetone is the best solvent for this reaction. In addition, the effects of temperatures and reaction times were also investigated ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entries 11--18). The increase in the reaction temperature up to 60 °C and the decrease in the reaction time produced an obviously higher yield ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entry 18). The further increase in the temperature resulted in a reduced yield ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entries 12 and 13). Moreover, the variation in the stoichiometry of the catalyst also greatly affects the yield ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entries 19 and 20). Thus, the optimal reaction conditions were found to be 1 mol % catalyst Rh~2~(OAc)~4~ with acetone as the solvent at 60 °C for 9 h ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entry 18).

###### Optimization of the Reaction Conditions[a](#t1fn1){ref-type="table-fn"}

![](ao-2016-002959_0003){#GRAPHIC-d46e415-autogenerated}

  entry                                catalyst           solvent   temp. (°C)   time (h)   yield (%)[b](#t1fn2){ref-type="table-fn"}
  ------------------------------------ ------------------ --------- ------------ ---------- -------------------------------------------
  1                                    CuBr               acetone   60           12         trace
  2                                    CuI                acetone   60           12         15
  3                                    Cu(MeCN)~4~PF~6~   acetone   60           12         trace
  4                                    FeCl~3~            acetone   60           12         trace
  5                                    Au/SiO~2~          acetone   60           12         trace
  6                                    Rh(PPh~3~)~3~Cl    acetone   60           12         35
  7                                    Rh~2~(OAc)~4~      acetone   rt           12         55
  8                                    Pd(OAc)~2~         acetone   60           12         trace
  9                                    Rh~2~(OAc)~4~      acetone   0            12         32
  10                                   Rh~2~(OAc)~4~      acetone   40           12         73
  11                                   Rh~2~(OAc)~4~      acetone   60           12         86
  12                                   Rh~2~(OAc)~4~      acetone   80           12         72
  13                                   Rh~2~(OAc)~4~      acetone   100          12         65
  14                                   Rh~2~(OAc)~4~      acetone   60           1          18
  15                                   Rh~2~(OAc)~4~      acetone   60           3          45
  16                                   Rh~2~(OAc)~4~      acetone   60           5          72
  17                                   Rh~2~(OAc)~4~      acetone   60           7          76
  18                                   Rh~2~(OAc)~4~      acetone   60           9          86
  19[c](#t1fn3){ref-type="table-fn"}   Rh~2~(OAc)~4~      acetone   60           9          69
  20[d](#t1fn4){ref-type="table-fn"}   Rh~2~(OAc)~4~      acetone   60           9          85

Reaction conditions: 2-diazocyclohexane-1,3-dione **1a** (0.5 mmol), 1-isothiocyanato-4-methoxybenzene **2a** (0.5 mmol), solvent (2 mL), and catalyst (1 mol %).

Isolated yields.

The amount of catalyst was 0.5 mol %.

The amount of catalyst was 2 mol %.

Under the optimal reaction conditions, we then investigated the scope and the limitations of this methodology. Various cyclic 2-diazo-1,3-diketones and aryl isothiocyanates were tested, and the results are summarized in [Table [2](#tbl2){ref-type="other"}](#tbl2){ref-type="other"}. A series of 2-arylimino-1,3-oxathiole derivatives were obtained in good to excellent yields (80--93%). For aryl isothiocyanates **2**, the benzene ring bearing electron-donating groups (e.g., CH~3~, OCH~3~) or electron-withdrawing groups (e.g., Cl, Br, I) at the 4-position gave satisfactory yields. To our delight, good yields of the products were also obtained in the case of benzyl isothiocyanates **2d** ([Table [2](#tbl2){ref-type="other"}](#tbl2){ref-type="other"}, entries 4 and 22). These resultant products were characterized by infrared (IR), ^1^H NMR and ^13^C NMR spectroscopies, and high-resolution mass spectrometry (HRMS) analysis. In addition, product **3i** was also unambiguously confirmed by X-ray crystallographic analysis ([Figure S1](http://pubs.acs.org/doi/suppl/10.1021/acsomega.6b00295/suppl_file/ao6b00295_si_001.pdf)).

###### Rh~2~(OAc)~4~-Catalyzed Reaction for the Formation of 2-Arylimino-1,3-oxathiole Derivatives[a](#t2fn1){ref-type="table-fn"}

![](ao-2016-002959_0004){#GRAPHIC-d46e861-autogenerated}

  entry   R~1~, R~2~                               Ar                          product   yield (%)[b](#t2fn2){ref-type="table-fn"}
  ------- ---------------------------------------- --------------------------- --------- -------------------------------------------
  1       R~1~ = R~2~ = H (**1a**)                 4-CH~3~OC~6~H~4~ (**2a**)   **3a**    86
  2       **1a**                                   4-ClC~6~H~4~ (**2b**)       **3b**    82
  3       **1a**                                   4-BrC~6~H~4~ (**2c**)       **3c**    80
  4       **1a**                                   C~6~H~5~CH~2~ (**2d**)      **3d**    89
  5       R~1~ = CH~3~, R~2~ = H (**1b**)          4-CH~3~OC~6~H~4~ (**2a**)   **3e**    86
  6       **1b**                                   4-ClC~6~H~4~ (**2b**)       **3f**    82
  7       **1b**                                   4-IC~6~H~4~ (**2e**)        **3g**    81
  8       R~1~ = ^i^Pr, R~2~ = H (**1c**)          4-CH~3~OC~6~H~4~ (**2a**)   **3h**    91
  9       **1c**                                   4-ClC~6~H~4~ (**2b**)       **3i**    85
  10      R~1~ = C~6~H~5~, R~2~ = H (**1d**)       4-CH~3~OC~6~H~4~ (**2a**)   **3j**    84
  11      **1d**                                   4-ClC~6~H~4~ (**2b**)       **3k**    80
  12      **1d**                                   4-BrC~6~H~4~ (**2c**)       **3l**    81
  13      **1d**                                   4-IC~6~H~4~ (**2e**)        **3m**    80
  14      R~1~ = 4-ClC~6~H~4~, R~2~ = H (**1e**)   4-CH~3~OC~6~H~4~ (**2a**)   **3n**    85
  15      **1e**                                   4-ClC~6~H~4~ (**2b**)       **3o**    83
  16      **1e**                                   4-BrC~6~H~4~ (**2c**)       **3p**    81
  17      **1e**                                   4-IC~6~H~4~ (**2e**)        **3q**    78
  18      R~1~ = R~2~ = CH~3~ (**1f**)             4-CH~3~C~6~H~4~ (**2f**)    **3r**    90
  19      **1f**                                   4-ClC~6~H~4~ (**2b**)       **3s**    87
  20      **1f**                                   4-BrC~6~H~4~ (**2c**)       **3t**    87
  21      **1f**                                   4-IC~6~H~4~ (**2e**)        **3u**    86
  22      **1f**                                   C~6~H~5~CH~2~ (**2d**)      **3v**    93

Reaction conditions: cyclic 2-diazo-1,3-diketones **1** (0.5 mmol), aryl isothiocyanates **2** (0.5 mmol), acetone (2 mL), Rh~2~(OAc)~4~ (1 mol %), 60 °C, and 9 h.

Isolated yields.

Different cyclic 2-diazo-1,3-diketones **1** were then examined. Both alkyl (e.g., CH~3~, ^i^Pr) and aryl (e.g., phenyl, 4-ClC~6~H~4~) R~1~ groups were well-tolerated under the reaction conditions, leading to the final products in satisfactory yields. Compared with **1a**, the desired products were obtained in higher yields when R~1~ and R~2~ were both methyl groups (**1f**). By contrast, the desired products were obtained in relatively lower yields when R~1~ was an aryl substituent (**1d**, **1e**). In addition, we carried out a Gram-scale reaction of 2-diazo-5,5-dimethylcyclohexane-1,3-dione (**1f**, 5 mmol) and 1-isothiocyanato-4-methylbenzene (**2f**, 5 mmol) under standard conditions, and the product **3r** was isolated in 82% (1.17 g) yield, which promised this synthetic method as a useful tool in practical synthetic conditions.

Furthermore, sterically hindered substrates, such as 2-diazo-4,4-dimethylcyclohexane-1,3-dione (**1g**), were also suitable for this reaction ([Scheme [2](#sch2){ref-type="scheme"}](#sch2){ref-type="scheme"}), and the main products **3w**, **3x**, and **3y** were obtained in 90, 82, and 78% yield, respectively. In the ^1^H NMR spectra of compounds **3w--3y**, the protons at 6,7-position of six-membered rings display low shifts at 2.00 and 2.81 ppm. In addition, in the ^13^C NMR spectra of compounds **3w--3y**, the carbon at 6,7-position of six-membered rings also displays low shifts at 21.0 and 35.1 ppm. It has been well-known that the *ortho*-position of the two protons at 7-position was the 1,3-oxathiole ring and not the carbonyl group. According to the careful analysis of ^1^H, ^13^C NMR data and the steric effect of the substituents, we could conclude that the cycloaddition has occurred at carbonyl of 1-position at 2-diazo-4,4-dimethylcyclohexane-1,3-dione (**1g**) and C=S bond of aryl isothiocyanates **2**.

![Rh~2~(OAc)~4~-Catalyzed Reaction of 2-Diazo-4,4-dimethylcyclohexane-1,3-dione and Aryl Isothiocyanates](ao-2016-002959_0005){#sch2}

On the basis of these experimental results and those previous studies,^[@ref16]−[@ref19],[@ref58],[@ref67]−[@ref71]^ a possible mechanism for the formation of 2-arylimino-1,3-oxathioles is depicted in [Scheme [3](#sch3){ref-type="scheme"}](#sch3){ref-type="scheme"}. First, diazo-1,3-diketones **1** coordinate with Rh~2~(OAc)~4~ to generate Rh-carbene **A** with the release of N~2~. Subsequently, the sulfur atom of C=S double bonds attacks Rh-carbene **A** to generate thiocarbonyl ylide **B**. Finally, the 1,5-dipolar electrocyclization of intermediate B at carbonyl oxygen and aryl isothiocyanates carbon gives the desired product **3**.

![Proposed Reaction Mechanism for the Formation of 2-Arylimino-1,3-oxathiole **3**](ao-2016-002959_0006){#sch3}

Conclusions {#sec3}
===========

In summary, we have developed a novel, efficient, and concise method for the Rh~2~-catalyzed reaction of cyclic diazo-1,3-diketones with a C=S double bond, which results in the formation of 2-arylimino-1,3-oxathioles in good to excellent yields. This reaction is a highly efficient diversity-oriented reaction, features with readily available stable cyclic 2-diazo-1,3-diketones as starting materials, proceeds under relatively mild reaction conditions, and may find important applications in the organic synthesis.

Experimental Section {#sec4}
====================

General Comments {#sec4-1}
----------------

Unless otherwise specified, all reagents and starting materials were purchased from commercial sources and used as received, and the solvents were purified and dried using standard procedures. The chromatographic solvents were of technical grade and distilled before use. Flash chromatography was performed using 200--300 mesh silica gels with the indicated solvent system according to standard techniques. The ^1^H and ^13^C NMR data were recorded on 300 and 500 MHz nuclear magnetic resonance (NMR) spectrometers, unless otherwise specified. Chemical shifts (δ) in parts per million are reported relative to the residual signals of chloroform (7.26 ppm for ^1^H and 77.16 ppm for ^13^C), and all ^13^C NMR spectra were recorded with proton broad band decoupling and are indicated as ^13^C{^1^H}NMR. Multiplicities are described as s (singlet), d (doublet), t (triplet), q (quartet), or m (multiplet), and the coupling constants (*J*) are reported in Hertz. A HRMS analysis on a quadrupole time-of-flight mass spectrometer yielded ion mass/charge (*m*/*z*) ratios in atomic mass units. IR spectra were recorded as dry films (KBr), and the peaks are reported in terms of wave numbers (cm^--1^).

General Procedure for the Synthesis of (*Z*)-2-((4-Methoxyphenyl)imino)-6,6-dimethyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3a**) {#sec4-2}
------------------------------------------------------------------------------------------------------------------------------------------------

To a solution of 2-diazo-5,5-dimethylcyclohexane-1,3-dione **1a** (0.5 mmol) and 1-isothiocyanato-4-methoxybenzene **2a** (0.5 mmol) in acetone (2 mL) was added Rh~2~(OAc)~4~ (0.005 mmol). The reaction mixture was heated in an oil bath at 60 °C for 9 h. After the reaction was completed, the mixture was cooled down to room temperature, extracted with CH~2~Cl~2~ (3 × 10 mL), and washed with water. The organic layers were combined, dried over Na~2~SO~4~, filtered, and evaporated under vacuum. The residue was further purified using flash column chromatography on silica gels (200--300 mesh) with ethyl acetate and petroleum ether (1:6, v/v) as the elution solvent to give the desired product **3a** in a yield of 86%. Other 2-arylimino-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one derivatives **3b--3y** were obtained in a similar manner.

### (*Z*)-2-((4-Methoxyphenyl)imino)-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3a**) {#sec4-2-1}

Eluant: petroleum ether/ethyl acetate 6:1; red solid (118 mg, 86% yield), mp 71--75 °C, ^1^H NMR (300 MHz, CDCl~3~) δ 7.01 (d, *J* = 8.1 Hz, 2H), 6.92 (d, *J* = 8.7 Hz, 2H), 3.80 (s, 3H), 2.80 (t, *J* = 6.0 Hz, 2H), 2.55 (t, *J* = 6.0 Hz, 2H), 2.20 (t, *J* = 6.0 Hz, 2H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 190.5, 164.7, 160.2, 157.6, 140.2, 127.3, 122.2, 115.2, 55.9, 37.0, 24.1, 21.2 ppm; IR (KBr) ν 1644, 1554, 1510, 1479, 1435, 1314, 1261, 1224, 1072, 1028, 963, 806, 767 cm^--1^; HRMS (ESI) calcd for \[C~14~H~13~NO~3~S + H\]^+^ 276.0689; found, 276.0688.

### (*Z*)-2-((4-Chlorophenyl)imino)-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3b**) {#sec4-2-2}

Eluant: petroleum ether/ethyl acetate 6:1; yellow solid (114 mg, 82% yield), mp 140--145 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.35 (d, *J* = 8.1 Hz, 2H), 6.98 (d, *J* = 8.4 Hz, 2H), 2.81 (t, *J* = 6.0 Hz, 2H), 2.55 (t, *J* = 6.0 Hz, 2H), 2.20 (t, *J* = 6.0 Hz, 2H) ppm; ^13^C NMR (75 MHz, CDCl~3~) δ 189.0, 163.3, 160.0, 144.5, 129.5, 128.8, 121.0, 113.7, 35.6, 22.7, 19.8 ppm; IR (KBr) ν 1648, 1561, 1481, 1435, 1314, 1254, 1225, 1181, 961, 818, 762 cm^--1^; HRMS (ESI) calcd for \[C~13~H~10~ClNO~2~S + H\]^+^ 280.0194; found, 280.0195 and 282.0197.

### (*Z*)-2-((4-Bromophenyl)imino)-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3c**) {#sec4-2-3}

Eluant: petroleum ether/ethyl acetate 6:1; yellow solid (128 mg, 80% yield), mp 89--92 °C; ^1^H NMR (500 MHz, CDCl~3~) δ 7.50 (d, *J* = 8.5 Hz, 2H), 6.93 (d, *J* = 8.5 Hz, 2H), 2.82 (t, *J* = 6.0 Hz, 2H), 2.55 (t, *J* = 6.0 Hz, 2H), 2.21 (t, *J* = 6.0 Hz, 2H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 190.3, 164.6, 161.3, 146.5, 133.1, 122.8, 118.7, 115.2, 37.0, 24.1, 21.2 ppm; IR (KBr) ν 1643, 1582, 1548, 1483, 1425, 1376, 1318, 1260, 1107, 1061, 964, 858, 826, 755 cm^--1^; HRMS (ESI) calcd for \[C~13~H~10~BrNO~2~S + H\]^+^ 323.9689; found, 323.9692 and 325.9695.

### (*Z*)-2-(Benzylimino)-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3d**) {#sec4-2-4}

Eluant: petroleum ether/ethyl acetate 6:1; white solid (115 mg, 89% yield), mp 125--128 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.45 (d, *J* = 8.1 Hz, 2H), 7.27--7.31 (m, 3H), 5.03 (s, 2H), 2.71 (t, *J* = 6.0 Hz, 2H), 2.48 (t, *J* = 6.0 Hz, 2H), 2.16 (t, *J* = 6.0 Hz, 2H) ppm; ^13^C NMR (75 MHz, CDCl~3~) δ 186.3, 154.1, 152.9, 135.4, 127.6, 127.2, 127.0, 120.1, 45.2, 36.2, 20.6, 20.3 ppm; IR (KBr) ν 1646, 1617, 1573, 1479, 1436, 1375, 1304, 1273, 1208, 1130, 1087, 979, 869, 817, 757 cm^--1^; HRMS (ESI) calcd for \[C~14~H~13~NO~2~S + H\]^+^ 260.0740; found, 260.0742.

### (*Z*)-2-((4-Methoxyphenyl)imino)-7-methyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3e**) {#sec4-2-5}

Eluant: petroleum ether/ethyl acetate 6:1; white solid (124 mg, 86% yield), mp 135--138 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.01 (d, *J* = 8.7 Hz, 2H), 6.93 (d, *J* = 8.7 Hz, 2H), 3.81 (s, 3H), 2.82--2.92 (m, 1H), 2.57--2.63 (m, 1H), 2.45--2.48 (m, 2H), 2.22--2.31 (m, 1H), 1.20 (d, *J* = 5.4 Hz, 3H) ppm; ^13^C NMR (75 MHz, CDCl~3~) δ 189.0, 162.8, 158.6, 156.0, 138.8, 137.7, 121.8, 120.8, 113.7, 113.2, 54.4, 43.9, 30.5, 28.2, 19.6 ppm; IR (KBr) ν 1651, 1583, 1564, 1508, 1457, 1433, 1317, 1266, 1234, 1154, 997, 978, 852, 783 cm^--1^; HRMS (ESI) calcd for \[C~15~H~15~NO~3~S + H\]^+^ 290.0845; found, 290.0849.

### (*Z*)-2-((4-Chlorophenyl)imino)-7-methyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3f**) {#sec4-2-6}

Eluant: petroleum ether/ethyl acetate 6:1; yellow solid (120 mg, 82% yield), mp 99--101 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.34 (d, *J* = 8.4 Hz, 2H), 6.97 (d, *J* = 8.4 Hz, 2H), 2.82--2.93 (m, 1H), 2.57--2.64 (m, 1H), 2.45--2.52 (m, 2H), 2.22--2.31 (m, 1H), 1.20 (d, *J* = 5.4 Hz, 3H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 190.2, 164.1, 161.5, 145.9, 131.0, 130.2, 122.4, 114.8, 45.3, 31.9, 29.6, 21.0 ppm; IR (KBr) ν 1648, 1598, 1518, 1479, 1406, 1314, 1225, 1157, 1096, 968, 837, 808, 755 cm^--1^; HRMS (ESI) calcd for \[C~14~H~12~ClNO~2~S + H\]^+^ 294.0350; found, 294.0357 and 296.0359.

### (*Z*)-2-((4-Iodophenyl)imino)-7-methyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3g**) {#sec4-2-7}

Eluant: petroleum ether/ethyl acetate 6:1; yellow solid (155 mg, 81% yield), mp 142--144 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.70 (d, *J* = 8.7 Hz, 2H), 6.82 (d, *J* = 8.1 Hz, 2H), 2.84--2.94 (m, 1H), 2.59--2.65 (m, 1H), 2.46--2.50 (m, 2H), 2.23--2.32 (m, 1H), 1.21 (d, *J* = 5.4 Hz, 3H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 190.2, 164.1, 161.5, 147.1, 139.1, 123.2, 114.8, 89.6, 45.3, 31.9, 29.6, 21.1 ppm; IR (KBr) ν 1634, 1585, 1532, 1479, 1394, 1282, 1222, 1208, 1164, 1145, 1124, 1028, 953, 852, 755 cm^--1^; HRMS (ESI) calcd for \[C~14~H~12~INO~2~S + H\]^+^ 385.9706; found, 385.9705.

### (*Z*)-7-Isopropyl-2-((4-methoxyphenyl)imino)-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3h**) {#sec4-2-8}

Eluant: petroleum ether/ethyl acetate 8:1; yellow oil (144 mg, 91% yield); ^1^H NMR (300 MHz, CDCl~3~) δ 7.01 (d, *J* = 8.4 Hz, 2H), 6.92 (d, *J* = 8.4 Hz, 2H), 3.80 (s, 3H), 2.79--2.87 (m, 1H), 2.47--2.75 (m, 2H), 2.10--2.34 (m, 2H), 1.67--1.73 (m, 1H), 0.99 (d, *J* = 6.0 Hz, 6H) ppm; ^13^C NMR (75 MHz, CDCl~3~) δ 189.4, 163.4, 158.8, 156.0, 138.9, 120.8, 113.7, 113.1, 54.4, 39.7, 39.3, 30.6, 26.2, 18.6, 18.4 ppm; IR (KBr) ν 1670, 1628, 1564, 1438, 1419, 1377, 1355, 1261, 1244, 1225, 10944, 1019, 963, 803, 758 cm^--1^; HRMS (ESI) calcd for \[C~17~H~19~NO~3~S + H\]^+^ 318.1159; found, 318.1157.

### (*Z*)-2-((4-Chlorophenyl)imino)-7-isopropyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3i**) {#sec4-2-9}

Eluant: petroleum ether/ethyl acetate 8:1; yellow solid (136 mg, 85% yield), mp 91--93 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.33 (d, *J* = 8.4 Hz, 2H), 6.96 (d, *J* = 8.4 Hz, 3H), 2.79--2.86 (m, 1H), 2.46--2.65 (m, 2H), 2.13--2.33 (m, 2H), 1.68--1.74 (m, 1H), 0.97 (d, *J* = 6.3 Hz, 6H) ppm; ^13^C NMR (75 MHz, CDCl~3~) δ 197.1, 169.8, 165.4, 136.3, 131.6, 117.0, 112.5, 110.8, 108.0, 55.7, 47.1, 36.9, 27.6, 20.7 ppm; IR (KBr) ν 1605, 1522, 1486, 1435, 1413, 1314, 1261, 1224, 1170, 1114, 1028, 968, 835, 758 cm^--1^; HRMS (ESI) calcd for \[C~16~H~16~ClNO~2~S + H\]^+^ 322.0663; found, 322.0665 and 324.0668.

### (*Z*)-2-((4-Methoxyphenyl)imino)-6-phenyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3j**) {#sec4-2-10}

Eluant: petroleum ether/ethyl acetate 6:1; white solid (147 mg, 84% yield), mp 158--163 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.42 (d, *J* = 6.9 Hz, 2H), 7.37 (t, *J* = 9.0 Hz, 1H), 7.32 (d, *J* = 8.7 Hz, 2H), 7.03 (d, *J* = 8.4 Hz, 2H), 6.94 (d, *J* = 9.0 Hz, 2H), 3.82 (s, 3H), 3.57--3.59 (m, 1H), 2.98--3.08 (m, 2H), 2.80--2.83 (m, 2H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 189.3, 163.6, 159.7, 157.6, 141.5, 140.2, 129.5, 128.0, 127.0, 122.2, 115.2, 55.8, 44.2, 40.0, 31.7 ppm; IR (KBr) ν 1639, 1549, 1510, 1474, 1454, 1433, 1380, 1311, 1232, 1162, 1125, 1070, 1050, 956, 939, 762 cm^--1^; HRMS (ESI) calcd for \[C~20~H~17~NO~3~S + H\]^+^ 352.1002; found, 352.1005.

### (*Z*)-2-((4-Chlorophenyl)imino)-7-phenyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3k**) {#sec4-2-11}

Eluant: petroleum ether/ethyl acetate 6:1; white solid (142 mg, 80% yield), mp 158--163 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.32--7.40 (m, 5H), 7.29 (d, *J* = 7.2 Hz, 2H), 7.00 (d, *J* = 8.7 Hz, 2H), 3.55--3.65 (m, 1H), 2.94--3.16 (m, 2H), 2.81--2.84 (m, 2H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 189.2, 163.7, 161.2, 145.9, 141.3, 131.1, 130.2, 129.5, 128.1, 127.0, 122.4, 115.1, 44.2, 44.1, 40.0, 31.7 ppm; IR (KBr) ν 1622, 1588, 1486, 1457, 1438, 1404, 1315, 1271, 1251, 1218, 1152, 1128, 1033, 972, 933, 830, 743 cm^--1^; HRMS (ESI) calcd for \[C~19~H~14~ClNO~2~S + H\]^+^ 356.0507; found, 356.0508 and 358.0504.

### (*Z*)-2-((4-Bromophenyl)imino)-7-phenyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3l**) {#sec4-2-12}

Eluant: petroleum ether/ethyl acetate 6:1; white solid (161 mg, 81% yield), mp 177--180 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.71 (d, *J* = 8.1 Hz, 2H), 7.42 (d, *J* = 6.6 Hz, 2H), 7.37 (t, *J* = 6.6 Hz, 1H), 7.28 (d, *J* = 6.9 Hz, 2H), 6.83 (d, *J* = 8.1 Hz, 2H), 3.54--3.65 (m, 1H), 2.94--3.15 (m, 2H), 2.80--2.87 (m, 2H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 189.2, 163.6, 161.2, 147.0, 141.3, 139.2, 129.5, 128.1, 127.0, 123.2, 115.2, 89.7, 44.2, 40.0, 31.7 ppm; IR (KBr) ν 1645, 1580, 1563, 1517, 1476, 1456, 1342, 1249, 1107, 1071, 1012, 970, 852, 767 cm^--1^; HRMS (ESI) calcd for \[C~19~H~14~BrNO~2~S + H\]^+^ 400.0001; found, 399.9987 and 401.9992.

### (*Z*)-2-((4-Iodophenyl)imino)-7-phenyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3m**) {#sec4-2-13}

Eluant: petroleum ether/ethyl acetate 6:1; white solid (178 mg, 80% yield), mp 191--194 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.71 (d, *J* = 7.8 Hz, 2H), 7.42 (d, *J* = 6.9 Hz, 2H), 7.34 (t, *J* = 6.9 Hz, 2H), 7.29 (d, *J* = 8.1 Hz, 2H), 6.82 (d, *J* = 8.7 Hz, 2H), 3.58--3.63 (m, 1H), 2.94--3.16 (m, 2H), 2.80--2.84 (m, 2H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 189.2, 163.6, 161.2, 147.0, 141.3, 139.2, 129.5, 128.1, 127.0, 123.2, 115.2, 89.7, 44.2, 40.0, 31.7 ppm; IR (KBr) ν 1646, 1581, 1545, 1485, 1447, 1428, 1315, 1268, 1222, 1162, 1118, 1022, 964, 939, 867, 757 cm^--1^; HRMS (ESI) calcd for \[C~19~H~14~INO~2~S + H\]^+^ 447.9863; found, 447.9865.

### (*Z*)-6-(4-Chlorophenyl)-2-((4-methoxyphenyl)imino)-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3n**) {#sec4-2-14}

Eluant: petroleum ether/ethyl acetate 6:1; white solid (163 mg, 85% yield), mp 141--143 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.37 (d, *J* = 8.7 Hz, 2H), 7.23 (d, *J* = 8.4 Hz, 2H), 7.03 (d, *J* = 8.7 Hz, 2H), 6.94 (d, *J* = 9.0 Hz, 2H), 3.82 (s, 3H), 3.52--3.63 (m, 1H), 2.89--3.13 (m, 2H), 2.76--2.80 (m, 2H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 188.9, 163.3, 159.6, 157.6, 140.1, 139.9, 133.9, 129.6, 128.4, 122.2, 115.3, 115.1, 55.8, 44.1, 39.4, 31.6 ppm; IR (KBr) ν 1643, 1583, 1548, 1481, 1423, 1377, 1315, 1221, 1160, 1148, 1105, 1058, 968, 860, 827, 753 cm^--1^; HRMS (ESI) calcd for \[C~20~H~16~ClNO~3~S + H\]^+^ 386.0612; found, 386.0607 and 388.0608.

### (*Z*)-6-(4-Chlorophenyl)-2-((4-chlorophenyl)imino)-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3o**) {#sec4-2-15}

Eluant: petroleum ether/ethyl acetate 6:1; white solid (161 mg, 83% yield), mp 158--161 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.71 (d, *J* = 8.7 Hz, 2H), 7.38 (d, *J* = 8.4 Hz, 2H), 7.22 (d, *J* = 8.1 Hz, 2H), 6.82 (d, *J* = 8.4 Hz, 2H), 3.52--3.63 (m, 1H), 2.90--3.14 (m, 2H), 2.76--2.81 (m, 2H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 188.7, 163.3, 161.0, 146.9, 139.7, 139.2, 133.9, 129.6, 129.3, 128.4, 123.1, 115.2, 89.8, 44.0, 39.3, 31.6 ppm; IR (KBr) ν 1614, 1564, 1544, 1496, 1464, 1431, 1388, 1360, 1317, 1249, 1203, 1176, 1133, 1079, 1041, 936, 890, 788 cm^--1^; HRMS (ESI) calcd for \[C~19~H~13~Cl~2~NO~2~S + H\]^+^ 390.0117; found, 390.0112 and 394.0115.

### (*Z*)-2-((4-Bromophenyl)imino)-6-(4-chlorophenyl)-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3p**) {#sec4-2-16}

Eluant: petroleum ether/ethyl acetate 6:1; white solid (174 mg, 81% yield), mp 159--162 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.30--7.38 (m, 4H), 7.22 (d, *J* = 8.7 Hz, 2H), 6.99 (d, *J* = 8.7 Hz, 2H), 3.53--3.63 (m, 1H), 2.90--3.14 (m, 2H), 2.75--2.86 (m, 2H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 188.8, 163.3, 161.0, 146.3, 139.7, 133.9, 133.2, 129.6, 128.4, 122.8, 118.9, 115.2, 44.1, 39.4, 31.6 ppm; IR (KBr) ν 1650, 1631, 1544, 1508, 1473, 1454, 1432, 1313, 1261, 1192, 1075, 961, 860, 794, 750 cm^--1^; HRMS (ESI) calcd for \[C~19~H~13~BrClNO~2~S + H\]^+^ 433.9612; found, 433.9611 and 437.9614.

### (*Z*)-6-(4-Chlorophenyl)-2-((4-iodophenyl)imino)-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3q**) {#sec4-2-17}

Eluant: petroleum ether/ethyl acetate 6:1; white solid (187 mg, 78% yield), mp 157--161 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.52 (d, *J* = 8.7 Hz, 2H), 7.38 (d, *J* = 8.4 Hz, 2H), 7.22 (d, *J* = 8.4 Hz, 2H), 6.94 (d, *J* = 8.4 Hz, 2H), 3.54--3.61 (m, 1H), 2.90--3.14 (m, 2H), 2.71--2.85 (m, 2H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 188.8, 163.3, 161.1, 145.8, 139.7, 133.9, 131.1, 130.3, 129.6, 128.4, 122.4, 115.2, 44.1, 39.4, 31.6 ppm; IR (KBr) ν 1641, 1629, 1581, 1556, 1508, 1475, 1455, 1433, 1396, 1312, 1285, 1258, 1226, 1106, 1067, 1012, 825, 752 cm^--1^; HRMS (ESI) calcd for \[C~19~H~13~ClINO~2~S + H\]^+^ 481.9473; found, 481.9472 and 483.9473.

### (*Z*)-6,6-Dimethyl-2-(*p*-tolylimino)-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3r**) {#sec4-2-18}

Eluant: petroleum ether/ethyl acetate 8:1; white solid (129 mg, 90% yield), mp 154--158 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.19 (d, *J* = 7.5 Hz, 2H), 6.96 (d, *J* = 7.5 Hz, 2H), 2.66 (s, 2H), 2.41 (s, 2H), 2.34 (s, 3H), 1.19 (s, 6H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 190.1, 163.3, 160.6, 144.8, 135.3, 130.6, 120.8, 113.7, 51.3, 37.9, 34.5, 28.8, 21.3 ppm; IR (KBr) ν 1655, 1628, 1585, 1565, 1546, 1510, 1459, 1434, 1316, 1267, 1236, 1092, 998, 978, 903, 784 cm^--1^; HRMS (ESI) calcd for \[C~16~H~17~NO~2~S + H\]^+^ 288.1053; found, 288.1057.

### (*Z*)-2-((4-Chlorophenyl)imino)-6,6-dimethyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3s**) {#sec4-2-19}

Eluant: petroleum ether/ethyl acetate 8:1; yellow solid (133 mg, 87% yield), mp 103--108 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.35 (d, *J* = 8.4 Hz, 2H), 6.99 (d, *J* = 8.4 Hz, 2H), 2.67 (s, 2H), 2.42 (s, 2H), 1.19 (s, 6H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 190.1, 163.4, 161.7, 145.9, 131.0, 130.2, 122.4, 113.8, 51.3, 37.8, 34.5, 28.8 ppm; IR (KBr) ν 1648, 1592, 1563, 1556, 1508, 1459, 1439, 1318, 1268, 1249, 1186, 1088, 987, 923, 765 cm^--1^; HRMS (ESI) calcd for \[C~15~H~14~ClNO~2~S + H\]^+^ 308.0507; found, 308.0509 and 310.0511.

### (*Z*)-2-((4-Bromophenyl)imino)-6,6-dimethyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3t**) {#sec4-2-20}

Eluant: petroleum ether/ethyl acetate 8:1; white solid (152 mg, 87% yield), mp 210--215 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.49 (d, *J* = 8.4 Hz, 2H), 6.92 (d, *J* = 8.1 Hz, 3H), 2.65 (s, 2H), 2.40 (s, 2H), 1.17 (s, 6H) ppm; ^13^C NMR (75 MHz, CDCl~3~) δ 188.7, 162.0, 160.2, 145.0, 131.7, 121.4, 117.3, 112.3, 49.8, 36.4, 33.1, 27.3 ppm; IR (KBr) ν 1634, 1600, 1583, 1554, 1498, 1462, 1430, 1307, 1284, 1247, 1212, 1176, 1159, 1114, 1016, 963, 936, 755 cm^--1^; HRMS (ESI) calcd for \[C~15~H~14~BrNO~2~S + H\]^+^ 352.0001; found, 352.0002 and 354.0006.

### (*Z*)-2-((4-Iodophenyl)imino)-6,6-dimethyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3u**) {#sec4-2-21}

Eluant: petroleum ether/ethyl acetate 8:1; yellow oil (171 mg, 86% yield), ^1^H NMR (300 MHz, CDCl~3~) δ 7.68 (d, *J* = 8.4 Hz, 2H), 6.80 (d, *J* = 8.4 Hz, 3H), 2.65 (s, 2H), 2.41 (s, 2H), 1.17 (s, 6H) ppm; ^13^C NMR (75 MHz, CDCl~3~) δ 188.7, 162.0, 160.2, 145.7, 137.7, 121.8, 112.3, 88.2, 49.8, 36.4, 33.1, 27.3 ppm; IR (KBr) ν 1648, 1607, 1556, 1510, 1485, 1452, 1435, 1413, 1365, 1341, 1311, 1288, 1258, 1227, 1118, 1101, 1057, 1014, 968, 842, 762 cm^--1^; HRMS (ESI) calcd for \[C~15~H~14~INO~2~S + H\]^+^ 399.9863; found, 399.9869.

### (*Z*)-2-(Benzylimino)-6,6-dimethyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3v**) {#sec4-2-22}

Eluant: petroleum ether/ethyl acetate 8:1; white solid (133 mg, 93% yield), mp 131--133 °C; ^1^H NMR (500 MHz, CDCl~3~) δ 7.34--7.35 (m, 4H), 7.26 (s, 1H), 4.34 (s, 2H), 2.61 (s, 2H), 2.42 (s, 2H), 1.17 (s, 6H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 190.1, 163.6, 160.4, 138.3, 128.9, 128.1, 127.9, 127.6, 113.7, 57.9, 51.3, 37.9, 34.4, 28.8 ppm; IR (KBr) ν 1648, 1585, 1551, 1527, 1439, 1422, 1333, 1308, 1262, 1238, 1095, 1051, 1015, 971, 886, 758 cm^--1^; HRMS (ESI) calcd for \[C~16~H~17~NO~2~S + H\]^+^ 288.1053; found, 288.1055.

### (*Z*)-2-((4-Methoxyphenyl)imino)-5,5-dimethyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3w**) {#sec4-2-23}

Eluant: petroleum ether/ethyl acetate 8:1; yellow solid (136 mg, 90% yield), mp 82--86 °C; ^1^H NMR (300 MHz, CDCl~3~) δ 7.02 (d, *J* = 8.7 Hz, 2H), 6.92 (d, *J* = 8.1 Hz, 2H), 3.80 (s, 3H), 2.80 (t, *J* = 6.3 Hz, 1H), 2.60 (t, *J* = 6.6 Hz, 1H), 2.00 (t, *J* = 5.7 Hz, 2H) 1.41 (s, 3H), 1.19 (s, 3H) ppm; ^13^C NMR (75 MHz, CDCl~3~) δ 189.2, 163.4, 160.1, 144.5, 129.4, 128.7, 121.0, 113.1, 39.7, 39.3, 30.6, 29.9, 26.2, 18.5 ppm; IR (KBr) ν 1651, 1636, 1547, 1522, 1508, 1458, 1375, 1338, 1312, 1281, 1019, 813, 758 cm^--1^; HRMS (ESI) calcd for \[C~16~H~17~NO~3~S + H\]^+^ 304.1002; found, 304.1003.

### (*Z*)-2-((4-Iodophenyl)imino)-5,5-dimethyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3x**) {#sec4-2-24}

Eluant: petroleum ether/ethyl acetate 8:1; yellow oil (163 mg, 82% yield), ^1^H NMR (300 MHz, CDCl~3~) δ 7.69 (d, *J* = 8.1 Hz, 2H), 6.81 (d, *J* = 8.4 Hz, 2H), 2.82 (t, *J* = 5.7 Hz, 2H), 2.01 (t, *J* = 6.0 Hz, 2H), 1.20 (s, 6H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 195.6, 162.8, 162.0, 147.2, 139.1, 123.2, 113.9, 89.5, 42.5, 36.6, 35.1, 34.8, 25.7, 24.4, 21.9 ppm; IR (KBr) ν 1639, 1595, 1578, 1547, 1484, 1459, 1392, 1329, 1261, 1099, 1050, 823, 798 cm^--1^; HRMS (ESI) calcd for \[C~15~H~14~INO~2~S + H\]^+^ 399.9865; found, 399.9869.

### (*Z*)-2-((4-Bromophenyl)imino)-5,5-dimethyl-6,7-dihydrobenzo\[*d*\]\[1,3\]oxathiol-4(5*H*)-one (**3y**) {#sec4-2-25}

Eluant: petroleum ether/ethyl acetate 8:1; yellow oil (136 mg, 78% yield), ^1^H NMR (300 MHz, CDCl~3~) δ 7.49 (d, *J* = 7.5 Hz, 2H), 6.92 (d, *J* = 7.5 Hz, 2H), 2.81 (s, 2H), 2.00 (s, 2H), 1.19 (s, 6H) ppm; ^13^C NMR (125 MHz, CDCl~3~) δ 195.5, 162.7, 161.9, 146.6, 133.1, 122.8, 118.6, 113.9, 42.5, 36.6, 35.1, 34.8, 34.3, 25.7, 24.4, 21.9 ppm; IR (KBr) ν 1645, 1602, 1583, 1485, 1398, 1345, 1322, 1268, 1095, 1015, 853, 818, 752 cm^--1^; HRMS (ESI) calcd for \[C~15~H~14~BrNO~2~S + H\]^+^ 352.0001; found, 352.0009 and 354.0012.

The Supporting Information is available free of charge on the [ACS Publications website](http://pubs.acs.org) at DOI: [10.1021/acsomega.6b00295](http://pubs.acs.org/doi/abs/10.1021/acsomega.6b00295).Copies of ^1^H and ^13^C NMR spectra of all compounds ([PDF](http://pubs.acs.org/doi/suppl/10.1021/acsomega.6b00295/suppl_file/ao6b00295_si_001.pdf))X-ray data for compound **3i** ([CIF](http://pubs.acs.org/doi/suppl/10.1021/acsomega.6b00295/suppl_file/ao6b00295_si_002.cif))
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